The figures on which this study has been based are those published in the Annual Reports of the Chief Medical Officer since 1917, and the Quarterly Reports issued by him to the Clinics of England and Wales from 1952 onwards.
The analysis of the syphilis returns into 'first-year acquired' and 'other infections' was first published in 1931. The return of congenital syphilis was not then broken down by sex, but was included in the breakdown by sex of 'total syphilis'. Using the congenital infection ratio of males 0-6: females 1-0 calculated from the quarterly returns 1951-70, the estimated numbers of infections of each sex has been subtracted from 'other syphilis' for 1931-50 to produce an estimate of 'late latent and other acquired syphilis'.
The incidence of congenital infection for the decade 1931-40 was 13 per cent. -19,085 cases. Of these, 7,157 were estimated to be male and 11,928 female.
Since the calculations involve the use of 30-year moving averages covering the period 1931-70, the final results can cover only the years 1960-70. Estimates of the 30-year moving average were, however, made to extend the period to 15 years.
The period under study is the 40 years, 1931-70. 'First-year discovered syphilis' is defined as the number of infections reported by clinics in England and Wales as being found in a particular year and believed to have been acquired during the previous 12 months. ' Late discovered syphilis' represents the number of infections reported and believed to have been acquired before the previous 12 months.
Of the first-year discovered infections, it is estimated that 18 4 per cent. of male and 46 per cent. of female infections were found as a result of serological tests. Thus, a notable proportion of cases, particularly in females, may have passed through the phases of maximum infectiousness despite discovery in the first year.
It is assumed that this series of cases recorded by some 200 clinics is a fair sample of the total number of cases occurring in England and Wales and that it comprises a high proportion of that total. Conversely, it is assumed that the discovered but unreported cases of first year and later infections are in the same proportions as the reported cases. No allowance has been made for cases which are never discovered or reported.
The incidence of undiscovered syphilis in any given year is necessarily unknown, though it seems reasonable to suppose that it is directly related to the number of those discovered. This study makes the assumption that the relationship is constant throughout the 40-year period and can be represented by a factor which, when applied to the correct grouping of infections discovered in the first year, gives a calculated estimate of the late discoveries of a given year. Clearly, 'the late discovery factor' (F) is subject to the influence of many variables, but it may still be true that the mean may properly be represented as a constant. Any trends that may exist over such a long period may not be of such a magnitude as to upset the general value of the calculated late discoveries.
The curves for male and female discoveries in the first year and later discoveries for If the first-year and late discoveries are assumed to be in equilibrium, then a 'late discovery factor' could be calculated from the data in Table I The records of the second world war were known to have omitted an important proportion of males, who were serving in the armed forces. Nevertheless, because of the much greater weight of the first increase, it seems likely that, if there is an imbalance of late discovered cases brought forward from the first world war and those carried forward from the second world war, it would be in favour of the former. If this were true, then the 'late discovery factor' calculated from the total figures would be higher than the actual factor determining the proportion of discoveries.
The 'late discovery factor' calculated from the 40-year totals is the ratio of late discovered acquired syphilis to first-year acquired syphilis. When the ratio is calculated by decades, as shown in Table II , it varies widely in both sexes. On the other hand, if the two middle decades are added together, the male ratio 0-721 and the female ratio 0 903, as shown in Table III , are comparable to the 40-year total. This seems to support the hypothesis that the 'late discovery factor' may be constant throughout the 40 years and that the ratio for the 40-year period may not differ widely from the 'late discovery factor'. The hypothesis has been further tested by postulating various groupings of first-year acquired cases and relating them to the actual late discoveries by a constant factor. This factor was obtained by dividing the total of late discovered cases for the period selected by the actual total number of first-year acquired cases to which it was being assumed that they were related.
The grouping which was found to relate most clearly to actual late discovered cases was derived as follows. No doubt more refined methods might produce a more precise result.
Ogive curves were drawn showing an assumed cumulative time series of the discovery of late cases (Fig. 3) . The curves for males and females differ in that discovery is more frequent in females in the first 10 years and more frequent in males in the second 10 years. This assumption was not made because antenatal testing and other factors might have this effect, but to obtain a better comparison of the calculated and actual findings.
10, 20, and 30-year moving averages were then calculated for first-year acquired cases of each sex. The year to which the average relates is designated by the last of the series from which it is derived. The first-year discovered group was then found by taking the appropriate proportion of the three moving averages and adding them together. An example is shown in Table IV females. The total of the annual first-year discovered groups is divided by the actual total late discoveries for the 15 years to arrive at an estimated 'late discovery factor' for both sexes. By applying the factor to each first-year discovered grouping in turn, a calculated estimate of the late discoveries for each year is obtained. 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 Total (Schamberg, 1963; Ids0e and Guthe, 1967) (Fig. 6 ). Thereafter they follow each other closely, the trend curve improving somewhat on the actual curve. This suggests that there is an underlying factor of importance which preceded the introduction of antibiotics which is determining the decline of the disease. This hypothesis is in accord with the observations of Moore (1951) on the records of military syphilis and various national statistics which go back 100 years. Willcox (1972) refers to the possible effect of better nutrition and improved personal hygiene in making syphilis a milder disease.
The favourable influence of this factor seems to have been overwhelmed by the dynamic forces of the change in the pattern of sexual behaviour brought about by conditions of war (Marcussen, 1953) . It has reasserted itself in Great Britain notwithstanding a very substantial failure to discover and treat many cases which may have been infectious.
Even supposing the compound annual decrease of 5 per cent. of recorded cases were to continue indefinitely, it would be more than a century before indigenous chains of infection disappeared from the United Kingdom. The situation therefore calls for more rather than less effort to improve control, always bearing in mind that changes in the pattern of sexual behaviour, which may be insidious, can reverse the trend. Summary A 'late discovery factor' has been calculated which, when applied to the number of first-year syphilitic infections which are discovered in a particular year, provides an estimate of the incidence of undiscovered cases for the period.
The factor is derived from the proportions discovered in the first year of infection and those discovered later for the 40-year period 1931-70. By postulating the rate of late discovery of infection for males and females separately, and simulating the curves of actual late discovery, it was found that the factors for the period 1956-70 were very close to those found for the whole 40-year period.
The factor put forward for males is 0 7 and for females 1 0. It is suggested that the incidence of undiscovered cases of syphilis equals approximately 70 per cent. of the discovered infections in males and
